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AMENDMENTS TO THE CLAIMS: 

Without prejudice or disclaimer, this listing of claims will replace alf prior versions 

and listings of claims in the application: 

1 . (Presently Amended) An apparatus for illuminating a target, comprising: j 
a light source; 

a first lens configured to receive light from the light source; 
a diffractive diffuser configured to receive the light from the first lens and to 
regulate the light into regulated light; and 

a second lens configured to receive the regulated light and to direct the regulated 
light onto a selected area of the target^ 

wherein the apparatus is configured to substantiallv unifornnlv illuminate the 
selected area when the regulated light illuminates the selected area at a non-normal 
angle of incidence , 

2. (Presently Amended) An apparatus for illuminating a target, comprising: 
a light source chosen from at least one of a laser, an electroluminescent light 

source, an Incandescent light source, an arc lamp, and a light emitting diode; 
a first lens configured to receive light from the light source; 
a diffractive optical element configured to receive the light from the first lens and 
to regulate the light into regulated light; and 

a second lens configured to receive the regulated light and to direct the regulated 
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' wherein the apparatus is configured to substantially uniformly illuminate the i 
' selected area when the regulated light illuminates the selected area at a non-normal | 
angle of incidence , j 

3. (Original) The apparatus of Claim 1 , wherein the light source is chosen | 
from at least one of a laser, an electroluminescent light source, an chemoluminescent 
light source, an electrochemoluminescent light source, an incandescent light source, a 
fluorescent light source^ an arc lamp, and a light emitting diode. 

4. (Original) The apparatus of Claim 1, wherein the light source is chos n 
from a gas laser, a solid state laser, a fiber optical laser, and an organic based laser 

5. (Original) The apparatus of Claim 1 , wherein the light source comprises a | 
coherent light source. 

6. (Original) The apparatus of Claim 2, wherein the light source comprises a 
coherent light source. 

7. (Original) The apparatus of Claim 1 , wherein the light source comprises at 
least a first light source and a second light source. 

8. (Original) The apparatus of Claim 7, wherein said first and second light 
sources respectively emit light having first and second optical spectrnm, said second 
optical spectrum being different from said first optical spectrum. 

9. (Original) The apparatus of Claim 1, where the first lens is configured to 
collimate the light from the fight source. 

10. (Original) The apparatus of Claim 1 , wherein the second lens is 
configured to focus the regulated light to match a size of the selected area. 
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11. (Original) The apparatus of Claim 1 , wherein the second iens comprises a 
lens system configured to collimate the regulated light and to reduce the regulated light 
to a size matched to a size of the selected area. 

12. (Original) The apparatus of Claim 1, wherein the second lens comprises 
an objective lens. 

13. (Original) The apparatus of Claim 12, wherein the objective lens is further 
configured collect light from the selected area. 

14. (Original) The apparatus of Claim 1 , wherein the first and second lenses 
are independently chosen from refractive optical elements, reflective optical elements, 
and diffractlve optical elements. 

15. (Original) The apparatus of Claim 1 . wherein at least one of the first lens 
and the second lens Is chosen from at least one cylindrical lens. 

16. (Original) The apparatus of Claim 1 , wherein the diffractlve diffuser 
comprises at least one diffractlve optical element chosen from a transmission hologram, 
a reflection hologram, a plane hologram, a volume hologram, an absorption hologram, 
and a phase hologram. 

17. (Original) The apparatus of Claim 1 , wherein the diffractlve diffuser 
comprises at least one diffractlve optical element chosen from an optically etched 
diffractive optical element, an embossed diffractlve optical element, a molded diffractive 
optical element, and a chemically etched diffractive optical element. 

18. (Original) The apparatus of Claim 1 , wherein the diffractive diffuser is 
configured to regulate the light and compensate for at least one of light intensity 
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distributions and shapes of the light due to at least one of the light source and 
interaction of the light with optical elements of the apparatus. 

19. (Original) The apparatus of Claim 1, wherein the diffractive diffuser is 
configured to post-compensate for effects of elements optically prior to the diffractive 
diffuser and pre-compensate for effects of elements optically subsequent to the 
diffractive diffuser. 

20. (Original) The apparatus of Claim 1 . further comprising an optical diffuser 
configured to remove speckle. 

21 . (Original) The apparatus of Claim 20, wherein the optical diffuser is 
located between the first lens and the diffractive diffuser. 

22. (Original) The apparatus of Claim 20, wherein the optical diffuser is a 
rotating diffuser. 

23. (Original) The apparatus of Claim 1 , wherein the regulated light is shaped 
to match a size and shape of the selected area, 

24. (Original) The apparatus of Claim 1 , wherein the regulated light matches 
a size of the selected target area after focusing of the regulated light by the second 
lens. 

25. (Presently Amended) The apparatus of Claim 1 , wherein the regulated 
light comprises a gradient intensity profile for substantially uniform illumination of the 
selected area at a-the non-normal angle of incidence. 

MENDE^^oN (P'^esently Amended) The apparatus of Claim 1 . wherein the apparatus is 
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generates trapezoidal shaped regulated light having an optical intensity gradient 
increasing toward a shorter parallel side of the trapezoidal shaped regulated light. 

27. (Original) The apparatus of Claim 1, wherein the apparatus is configured 
to substantially uniformly illuminate the selected area. 

28. Canceled. 


29. (Presently Amended) The apparatus of Claim 1 , wherein the diffractive 
diffuser regulates the light such that the regulated light has an intensity distribution 
suitable for substantially uniform illumination of the tara e t selected area . 

30. (Original) The apparatus of Claim 1, wherein the apparatus is configur d 
to illuminate the selected area with an Intensity variation of less than 50%. 

31 . (Original) The apparatus of Claim 1 , wherein the apparatus is configured 
to illuminate the selected area with an intensity variation of less than 10%, 

32. (Original) The apparatus of Claim 1 , wherein the apparatus is configured 
to illuminate the selected area with an intensity variation of less than 5%. 

33. (Original) The apparatus of Claim 1 , wherein the apparatus is configured 
to illuminate the selected area with an intensity variation of less than 1%. 

34. (Original) The apparatus of Claim 1 , wherein the apparatus is configured 
to direct at least 1 % percent of the light from the light source onto the selected area. 

35- (Original) The apparatus of Claim 1 , wherein the apparatus is configured 
to direct at least 10% percent of the light from the light source onto the selected area. 
36. (Original) The apparatus of Claim 1 , wherein the apparatus is configured 


to direct at least 25% percent of the light from the light source onto the selected area. 
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' 37. (Original) The apparatus of Claim 1 , wherein the apparatus is configured 
to direct at least 50% percent of the light from the light source onto the selected area. 

38. (Original) The apparatus of Claim 1 , wherein the apparatus is configured 
to direct at least 75% percent of the light from the light source onto the selected area. 

39. (Original) The apparatus of Claim 1 , wherein the apparatus is configured 
to direct at least 90% percent of the light from the light source onto the selected area. 

40. (Original) The apparatus of Claim 1 . wherein the apparatus is configured 
to direct at least 10% percent of the light from the light source onto the selected area 
and to illuminate the selected area with an intensity variation of less than 25%, 

41 . (Original) The apparatus of Claim 1 , wherein the apparatus is configured 
to control a numerical aperture of the regulated light directed onto the select d area in 
order to produce a selected depth of field and a selected edge sharpness. 

42. (Original) The apparatus of Claim 1 . wherein the target comprises at least 
one optical fiber bundle. 

43. (Original) The apparatus of Claim 1 , wherein the target comprises at least 
one microcard. 

44. (Original) The apparatus of Claim 1 , wherein the target compris s at least 
one glass slide. 

45. (Original) The apparatus of Claim 1 , wherein the target comprises an 
optical fiber bundle comprising separate wells at terminal ends of optical fibers of the 
bundle. 

46. (Original) The apparatus of Claim 1 , wherein the target comprises at least 
one optically active species. 
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' 47. (Original) The apparatus of Claim 46, wherein the at least one optically 
active species is chosen from quantum dots and colloidal particles. • 

48. (Original) The apparatus of Claim 1 . wherein the target comprises at least 
one luminescent species. 

49. (Original) The apparatus of Claim 1 , wherein the target comprises at least 
one fluorescent species. 

50. (Original) The apparatus of Claim 1 , wherein the target comprises at least 
one of a chemical recognition element and a biochemical recognition element. 

51. (Original) The apparatus of Claim 1 , wherein the selected area comprises 
at least two spatially separate areas. 

52. (Original) The apparatus of Claim 1 , wherein the selected area is 
rectangular 

53. (Original) The apparatus of Claim 1 , wherein the selected area is 
approximately 1 mm x 1 .5 mm. 

54. (Presently Amended) An apparatus for illuminating a target, comprising: 
a light source; 

a first lens configured to receive light from the light source; 
a diffractive diffuser configured to receive the light from the first lens and to 
regulate the light into regulated light; and 

a second leas configured to receive the regulated light and to direct the regulated 
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' Wherein the apparatus is configured to substantially uniformly illuminate the 
selected area when the reoulated light illuminates the selected area at a non-normal 
angle of incidence: and 

wherein the target comprises microwells. 

55. (Presently Amended) An apparatus for illuminating a target, comprising: 
a light source; 

a first lens configured to receive light from the light source; 
a diffractive diffuser configured to receive the light from the first lens and to 
regulate the light into regulated light; and 

a second lens configured to receive the regulated light and to direct the regulated 
light onto a selected area of the target, 

wherein the apparatus is confioured to substantially uniformly illuminate the 
selected area when the regulated light illuminates the selected area at a non-normal 
angle of incidence: and 

wherein the target comprises chemically functionalized beads. 

56. (Presently Amended) An apparatus for illuminating a target, comprising: 
a light source; 

a first lens configured to receive light from the light source; 
a diffractive diffuser configured to receive the light from the first lens and to 
regulate the light into regulated light; and 

i 
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' wherein the apparatus is configured to substantially uniformly illuminate the 

selected area when the regulated light illuminates tha selected area at a non-normal 

angle of incidence: and 

wherein the target comprises a target array. 

57. (Presently Amended) An apparatus to perform an assay on a sample, 
comprising: 

a target configured to receive the sample; 
a light source; 

a first lens configured to receive light from the light source; 
a diffraotive diffuser configured to receive the light from the first lens, and to 
regulate the light into regulated light; and 

a second lens configured to receive the regulated light and to direct the regulated 
light onto a selected area of the target^ 

wherein the apparatus is configured to substantially uniformly illuminate the 
selected area when the regulated light illuminates the selected area at a non-normal 
angle of incidence . 

58. (Original) The apparatus of Claim 57, wherein at least one of the targ t 
and the sample comprises at least one optically active species. 

59. (Original) The apparatus of Claim 57, wherein at least one of the target 
and the sample comprises at least one fluorescent species. 

henSerson (Presently Amended) An apparatus to perfonn an assay on a sample, 
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a light source; 

a first lens configured to receive light from the light source; and 
a diffractive diffuser configured to receive the light from the first lens, to regulat 
the light into regulated light, and to direct the regulated light onto a selected area of the 
target^ 

wherein the apparatus is configured to substantially uniformly illuminate the 
selected area when the regulated light illuminates the selected area at a non-normal 
angle of incidence . 

61. (Original) The apparatus of Claim 60. wherein at least one of the target 
and the sample comprises at least one optically active species. 

62. (Original) The apparatus of Claim 60, wherein at least one of the target 
; and the sample comprises at least one fluorescent species. 

63. (Presently Amended) A method to provide illumination of a target, 
comprising: generating light from a light source; directing the light with a first lens to a 
diffractive diffuser; generating regulated light with the diffractive diffuser; and focusing 
the regulated light with a second lens onto a selected area of the target^ 

wherein the method comprises substantially uniformly llluminatinQ the selected 
area when the regulated lioht illuminates the selected area at a non-normal angle of 
incidence. 


FfNNECAN 
HENOERSOK 
FAHABOW 
CARHETT& 

i300IStrMU NW 
Wasbingtoa DC 20005 
2O2.4Oe.400O 
Fax 202 .406.4400 
www, ft rtrk*g9rtu;oin 


PAGE 14/21 *RCVD AT 12/ 


-11- 


012003 1:49:07 PM [Eastern Standard Time]* SVR:USPTO-EFXRF-2/2' DNIS:/4W805 * CSID:2024084400 « DURATION (iniii-ss):07-36 


PAGE 15121 *RCVD AT 12/ 


DEC 10 2003 13:48 FR FINNEGflN HENDERSON 202 408 4400 TO 6 1 42074 1 4003G>«00 P. 15 

Application No. 09/964,778 
Attorney Docket No. 07414.0036 

'64. (Presently Amended) A method to produce an optical response, 

comprising generating light from a light source; directing the light with a first lens to a 

diffractive diffuser[[ t]]; generating regulated light with the diffractive diffusen arid 

focusing the regulated light with a second lens onto a selected area of a target. 

wherein the method comprises substantiailv uniformly illuminatinQ the selected 

area when the regulated light illuminates the selected area at a non^normaf angle of 

incidence: and 

wherein the selected area comprises at least one optically active species. 

65, (Original) The method of Claim 64, wherein the at least one optically 
active species comprises at least one fluorescent species. 

66. (Presently Amended) A method to provide illumination of a target, 
comprising: generating light from a light source chosen from at least one of a laser, an 
incandescent light source, a fluorescent light source, an arc lamp, and a light emitting 
diode; directing the light with a first lens to a diffractive optical element; generating 
regulated light with the diffractive optical element; and focusing the regulated light with a 
second lens onto a selected area of the target^ 

wherein the method comprises substantially uniformly illuminating the selected 
area when the regulated light illuminates the selected area at a non-normal angle of 
incidence . 
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' 67. (Presently Amended) An analysis method, comprising generating light 

from a light source; directing the light with a first lens to a drffractive diffuser; generating 

regulated light with the diffractive diffuser; delivering the regulated light onto a selected 

area of a target, said target comprising at least one optically active species; and 

detecting changes in an optical signature of the at least one optically active species^ 

wherein the method comprises substantially uniformly illuminating the selected 

area when the regulated light illuminates the selected area at a non-normal angle of 

incidence , 

68. (Original) The method according to claim 67, wherein the at least one 
optically active species comprises at least one fluorescent species. 

69. (New) An apparatus for illuminating a target, comprising: 
a light source; 

a first lens configured to receive light from the light source; 
a diffractive diffuser configured to receive the light from the first lens and to 
regulate the light into regulated light; and 

a second lens configured to receive the regulated light and to direct the regulated 
light onto a selected area of the target, 

wherein the apparatus is configured to control a numerical aperture of the 
regulated light directed onto the selected area in order to produce a selected depth of 
field and a selected edge sharpness. 
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